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NovemLeL 20, 1990 

Mr. Robert Bornstein , On-Scene Coordinator 
Eme1gency Response Section 
U.S. EPA - Region IX 
75 Hawthorne Street 
San Francisco, CA 94105 

Dear Mr. Bornstein: 

IRVING BILLY 
INTERIM VICE-PRESIDENT 

THE NAVAJO NATION 

As requested. attached is i11furmation un the Haystack yeulogy and 
below is information on possible Navajo-based cuntractors. 

The paper on the Haystack area geology is self-explainiuy. 

For earth moving, there is the Navaju Engineering & Constructiun 
Authority (NECA). No one in NECA has the 40-hr health and safety 
training but some have tr·aining working on DOE's Uranimu Mill 
Tailings Reclamation Act project at Mexican Hat, UT. NECA is at: 

Navajo Engineering & Construction Authority 
P.O. Box 969 
Shiprock, NM 87420 
(505) 368-5151 
Contact: Jonathan James, Chi e f Estimato1 

Fur fencing needs, two Navajo-Lased firms were identified: 

All Indian Fence Company, Inc. 
P.O. Bux 2266 
Window Rock, AZ 86515 
(602) 871-2450 
Contact: Ronald E. Prows 

Bl ueEyes Fencilll;:cJ Cu1uya11y 
P.O. Box 3592 
Shiprock, NN 87420 
(505) 598-9619 
Contact: Perry BlueEyes 

If you have any questions, please cu11tact rne at (602) 871-7331. 

SinCeL·ely, 

~~~ydrogeologist 
Na~ajo Superfund P1ugram 

xc: JoAnne Manygoats, Director, Navajo Superfund Program 
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NAVAJO SUPERFUND OFFICE 
POST OFFICE BOX 2946 • WINDOW ROCK, NAVAJO NATION (ARIZONA) 86515 • (602) 871-7327 



u v 

GEOLOGY OF THE HAYSTACK STUDY AREA 

Intr-oduction 

Paddy Martinez, a Navajo Indian prospector, is responsible for the 
discovery that was to develop into the most pr·ol i fie ur·ani um
producing district in the world. Although his discovery was made 
in 1950, uranium rninerals that were known to occur· near Grants had 
been recognized in the early twenties and mapped on the outcrop in 
1948. The minerals were given very limited little consideration 
at the time because of their oddity and their apparently limited 
volume and association with a limestone in 1948. 

Martinez's tyuyamunite discovery was from a Todilto Limestone 
outcrop in sec. 19, T13N, R10W at the base of Haystack Butte on 
property owned by the Santa Fe Pacific Railway Company. Uranium 
has since been found in cornmet ciall y important quanti ties in the 
Dakota Sandstone and in the Br-ushy Basin Shale anu Westwater 
Canyon Members of the Morrison Formation. 

The presence of fluorite and barite together with abundant 
volcanic activity suggested to some a hydrothermal source. 
believed that the uranium was leached from volcanic debris 
Brushy Basin Shale and redeposited in the Todilto. 

nearby 
Others 

in the 

Exploration and discovery of ore bodies in the Todilto continued 
in spite of the more glamorous discoveries in the Morrison Forma
tion. 

Geologic Setting 

The Haystack area is in the Grants mineral belt which is flanked 
on the north-northeast by the San Juan Basin, on the east by the 
Rio Grande trough, and on the south and west by the Acoma Sag and 
the Zuni Uplift. From the top of Haystack Butte to the bottom of 
the deepest area well, the sedimentary rocks encountered range in 
age from lower Cretaceous to Permian. Associated intrusive and 
extrusive rocks of the Mount Taylor and Zuni volcanic fields are 
of Tertiary and Quaternary ages. Regional dip of the sedimentary 
rocks is generally northward toward the San Juan Basin. The 
regional attitude is modified locally by normal faults and minot 
folds. 

Gr-ound Water 

For the Haystack study area, the principal aquifers encountered, 
in ascending order, are the Sonsela Sandstone Bed/Middle Chinle 
unit of Triassic age, the Entrada Sandstone of Jurassic age, and 
the Sumrne:rvi 11 e Fonna ti on of Jur-assic age. The Sumrner·vi 11 e 
Formation does not normally exist as an aquifer which may be the 
reason why the well drilled into the Sumrnerville Fonnation is 
currently inactive. Regional ground water flow is generally to 
north into the San Juan Basin. Although some faulting and folding 
exist in the area, it is not known if these features significantly 
influence local ground water movement. 
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Stt·atigtaphic Column 

Forrnation 
.c.Jige) 

Thickness 
(Feet) 

Dakota Sandstone (SS) 5-150 
(Ctetaceous) 

Desct·iption 

Tan to gtay, medium-gtained quartz 
SS and conglomeratic SS with some 
interbedded carbonaceous shale and 
local coal l~nses. Caps Haystack 
Butte. 

***unconformity***erosional hiatus***unconformity***unconfotmity* 

Morrison Formation 200-600 
(Jurassic) 

Brushy Basin 
Member 

Westwater Canyon 
Member · 

Recapture 
lvlembet· 

Cow Springs SS 
(Jut·assic) 

Surmnet·vi 11 e 
Fonnation 

(Jut·assic) 

Todilto Limestone 
(Jurassic) 

0-350 

20-200 

0-100 

Greenish-gray mudstone and silt
stone with local thick arkosic SS 
units. Likely undifferentiated 
from Westwater Canyon Member at 
study area. 
Yellowish-gray, pootly sorted, 
arkosic ss and some interbedded 
gray mudstone. Intettongues with 
Brushy Basin Member. 
Alternating beds of gray ss and 
grayish-red siltstone or mudstone. 
Contact with Cow Springs SS sharp 
but intertongues with Westwater 
Canyon Member. 

Pale-red to pale-brown, fine- to 
medium-grained SS. Forms massive 
cliffs. Upper part has thick sets 
of large-scale crossbeds; lower 
part grades down into small~r
scale sets of crossbeds and some 
flat beds. 

Alternating beds of pale-brown, 
thin-bedded SS and reddish-brown 
mudstone or siltstone. SS beds 
thicker in upper part grading into 
overlying Cow Springs ss; base 
grades and intertongues with the 
Todilto Limestone. Area aquifer 
sourced well 16B-38. 

Upper part (0-75 ft) is gypsum
anhydrite member. Lower limestone 
part is gtay, laminated toward 
base and more massive; contains 
interbedded siltstone. Formation 
bearing the ut·anium ore of the 
Haystack mines under study. 



Entt·ada ss 
(Jurassic) 

u 

50-300 

\.._) 

Upper part is reddish-orange, 
fine-grained SS with thick sets of 
large-scale crossbeds and a medial 
unit (10-85 ft) of red and gray 
siltstone ptobably conformable on 
Wingate SS. Lower ss unit may 
belong in Entrada SS or may be the 
Wingate SS. Atea aquifer sources 
well 16T-521. 

***unconformity***erosional hiatus***unconformity***unconformity* 

Wingate SS 
( Jut·assic/ 

Triassic??) 

Chinle Fonnati on 
(Ttiassic) 

Owl Rock 
Membet-

Sonsela 
SS Bed 

lvloni tor Butte 
lvlembet-

Shinarump 
Conglomerate 

(Tt·iassic) 

50-200 

700-1500 

0-200 

Reddish-brown, fine-grained cross
bedded SS. 

Mottled light-gtay and grayish
pink interbedded limestone and 
calcareous siltstone. 
Light-gray SS and conglomerate. 
Area aquifer sources wells 16T-551 
and 16T-552. 
Siltstone, SS, and limestone 
conglomerate. 

Light-gray to yellowish-gray SS 
and conglomerate. 

***unconformity***erosional hiatus***unconformity***unconformity* 

San Andres 
Limestone 

(Permian) 

Gl ot·ieta SS 
(Penni an) 

0-200 

0-275 

Grayish-orange-pink to light
brown limestone with some silt
stone. 

Chiefly SS. Hydraulically combined 
with the San Andres LS, the areas 
most productive aquifer. 



xii 

M.Y. n•I -EOCENE -.., I PALEOCENE 
65 ..=. 

"' :::0 
0 

~I UPPER .. .... ... .. 
u 

'-" 

SAN JUAN BASIN TIME-STRATIGRAPHIC NOMENCLATURE CHART 

SOUTH NORTH 

• "' 0 a: a. 
"';:) 
>0 ca: 
::J" 
::li 

~ 

SAN JOSE FM 25~ 

NACIMIENTO FM 500-1300' $ ANIMAS-F~ 

rrrf11:rfi1jJ:fuir:Un1iiD:trn ~ n<D~~ 
UPPER SH MBA 

KIRTLAND SH FARMINGTON 55 MBR 

··- --·····- •• MBA INWI 1-mmo.rr 
0-1500' LOWER SH~M~B~R~--::;:=====:;====1 

J> ____ _...:r--:=--::-::-::-::::-:::-:_H!:!_E~~~!.o _!E!:!_T~I~ !eo_"'-. ____ L ___ _ 
<.~===z:+==::l::;:r;;~~C~LI~F~F:H~OggU~SE~SS 0-800' LEWIS SH 

" 0-2400' 
ALLISON MBA 

MESAVERDE GROUP MENEFEE FM 0-2200' 

PT LOOKOUT SS 0-300' 

MANCOS SH 
CREVASSE 800-23~ 

CA~~ON DALTON ...SA 

~ 
MULATTO TONGUE EL VAOO 55 MBR (NEJ $ 

.. STRAY .. 55 
DILCO MBA 

GALLUP SS D-JOCr mnn 
SH SEMILlA 55 MBA ISEI 

GREENHORN LS M 
GRANEROS SH MBA 60-300' 

LOWER FM D-200' 

136 BRUSHY BASIN MeR 

190 

U SALT WASH MBA 

- UPPER ? ? JUNCTION CREEK SS n-:zso· 

I I I 11 
LATEST DATA SUGGEST JURASSIC-TRIASSIC BOUNDARY 

'? IS AT BASE OF LUKACHUKAI MBA OF WINGATE SS. ]l[)JWQJJ]Jg? 
_____ -----~OW~L~R~OC~K~MB==R~----------~ 

= = SONSELA 55 BED = = PETRIFIED FOREST MBR 

I MONITOR BUTTE MBR 
SHINARUMP COL -

~u [UTIIIJ rnnn mnrUllill 
SAN ANDRES. LS 0- 3 
GLORIETA SS 0-250' 
YESO FM 0-500' 
DE CHELL Y SS 0-600' 

-.n,NLE FM 
700-1500' 

t----

= = POLED 55 LENTIL - -

·mmmmmrrrm~f~~:\ 
!PERMIAN CORRELATIONS AFTER O.L BAARSil flTll 

w lll LIJ Ill LIJ ll!l !Ill JIll 
~ 

~ 
CUTLER FACIES 1-I I •c••••C w '"" '" OR ""'" ""'-" ,.,_,.., 

~~~· ? ? · · - ~ n::1 '' 1 J IJ II , UBir1 r11 ~l~ADERA FM (SE) HERMOSA FM ~R GROUP HONAKER TRAIL FMm-
0-3000 PARADOX FM INWI flirTnn:·- - PINKERTON TRAIL FM 

MO~ Fl 
i ill]ll] JJ lJ 1 

---

] 

II I. 

GRANITIC ANO HIGH RANK METAMORPHIC ROCKS 

COMPILED BY c.M. MOLENAAR 11n 

{ 




